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We investigated the quantitative distribution of radiolabelled compoundsin =
the central nervous system of the rat using autoradiographic techniques . ~
] (Traub 19835). To complement our autoradiographic images, we searched for
| a suitable fiber stain delineating myelinated structures using fresh frozen
tissue. Surprisingly, the majority of staining procedures were exclusive to fixed
tissues (Lillie 1977, Lillie and Fullmer 1976). These techniques applied to
fresh frozen brain tissue produced poor differentiation of myelinated and
nonmyelinated areas and were generally unsatisfactory. Therefore, we per-
formed a series of studies using lipid soluble dyes such as oil red O, Luxol fast
blue, hematoxylin and Nile blue in an effort to enhance differentiation of
myelin. We found Sudan black B to be superior for our purpose. The
procedure we developed to define myelinated structures is described below.

Materials and methods. Fresh frozen rat brain sections cut at 20 um were
thaw mounted on acid cleaned glass slides and air dried overnight. A saturated
solution of Sudan stain was prepared by mixing 2 g of Sudan black B (C.I.
26150) with 100 ml of tetrahydrofuran (THF). Plastic staining dishes were
used because this solution severely stains glassware with prolonged usc. (Note:
This procedure vields the best results when slides are hand held and stained
one at a time.)

1. Immerse tissue portion of slide in Sudan stain for approximately 8 sec
without movement. Optimization of immersion time may be required depend-
ing on tissue type and section thickness. It is suggested that practice slides be
tested to determine times which vield sufficiently stained structures.

2. Move slide through 50% cthvl alcohol rapidly (.1ppro‘<mnte|\ 1 sec).

3. Plunge slide into 90 C (%5 C) tap water for 10 sec moving the slide back
and forth through the water. Change water after every 50 slides to prevent
accumulation of undissolved stain.

4 Repeat step 3 with room temperature water.,

. Before covershppmg with Kaiser glycerol gelatin (Lillie and Fullmer
l()/h p- 119), wipe the slide clean of excess stain around the section with a
damp, lint-free cloth. Ring the coverslip with clear mail polish. “

Results and discussion. Staining results are shown in Fig. 1. THF was chosen
as the solvent because the Sudan dye and tissue lipids are soluble in it and
because it has a low boiling point (65 C). Since THF is a solvent, this procedure
was performed in a draft chamber. The 50% ethyl alcohol removes the excess
stain from the surflace of the section and is the first step in differentiation.
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i

Fic. 1. A 20 gm thick fresh frozen rat brain section, thaw mounted on acid cleaned slide, air
dried and subsequently stained with Sudan black B. Darkly stained areas are myelinated structures.
Sudan black B also stains basement membranes and probably contributes to the staining of the
choroid plexus as seen above, X 8,

The alcohol does not penetrate lipid structures as rapidly as THF, thus
preserving differential lipid staining.

The second part of the process, hot tap water, flushes the THF, causing the
dye to remain in myelin-rich areas. This step is essential for complete differ-
entiation. Room temperature tap water brings the temperature of the tissue
down quickly and prevents dye diffusion into nonlipid areas. It also maintains
integrity of the tissue by preventing distortion due to heat. It is possible to
differentiate further by a quick dip in 100% ethyl alcohol, followed by a rinse
with room temperature tap water. The dye is removed quickly in this manner.
Perform this differentiation step with care. Once the dye is removed by
alcohol, the tissue will be impervious to stain because the alcohol also removes
lipids. i

Dye may be observed to accumulate on the sections as small round clusters.
‘This may be due to a supersaturated Sudan solution. Although some undis-
solved dye is acceptable, this may be a problem and can be corrected by
adding a small amount of THF. It is iraportant to mention that THF evapo-
rates during normal use so the quantity of undissolved dye constantly increases.
Reconstitute the solution with fresh THF as needed. Air currents produced
by the swift movement from the stain to alcohol to hot water contribute to
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the formation of dye crystals. Holding the slide with the section facing away
from the air current as it is transferred will greatly reduce dye precipitation.
Itis also important to use hot tap water within 5° C of the stated temperature.
If the water is too cool, THF will not vaporize from the tissue and poor
differentiation will result. If the water is boiling, the tissue will be destroyed.
Isopropyl alcohol can be substituted for ethanol, but methyl alcohol should
not be used because it blisters the tissue.

This staining technique is satisfactory at low magnifications for defining
fiber bundles and myelinated areas. However, at higher magnifications, the
stain is inadequate. The resolution of these areas is poor, and tiny crystal
accumulations restrict the crisp image of the tissue that is seen at the lower
powers.

Counterstaining with (0.05%) neutral red for 30 sec gives good definition
of cell nuclei in contrast to the fibered areas, and this dual staining becomes
very useful for identifying areas of interest. It is important to stress that after
counterstaining with neutral red, a wash with distilled water followed by
mounting as discussed in step 5, gives the best results.

Slides stained with only Sudan black B keep well for more than five years
and do not fade.
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